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Introduction 
Beef production in Louisiana is comprised primarily of the cow-calf 
segment of the industry . Recent estimates indicate there are 620,000 head 
of beef cows producing 430,000 calves annually . During 1986, Louisiana 
sold an estimated 340,000 calves to out-of-state buyers at an average 
liveweight of 450 pounds . With the current high price for calves , this 
results in a net farm income of approximately $125 million from the sale 
of calves alone. The total income from all beef production is estimated 
to be in excess of $200 million annually (Schupp and Reichers, 1987). 
While Louisiana cattlemen do have sizable beef herds, only about 15 
percent of the beef consumed in this state is produced and processed in-
state. The remaining 85 percent of the beef consumed comes from other 
states or countries (Schupp and Dennis , 1987). The above data show the 
importance of the cow-calf industry to Louisiana, indicating it is by far 
the most important phase , and that income from the sale of weaned calves 
must be optimized. Inputs into weaned calves which increase weaning 
weights must be cost-effective (Bagley and Feazel, 1988). 
One of the important decisions in cow-calf operations is when and how 
to castrate male calves. Researchers have shown that bulls grow faster 
than steers from birth to weaning (Bratzler et al., 1954; Marlowe and 
Gaines, 1958), indicating castration should be delayed. However, delay-
ing castration creates a number of other management problems . Older, 
heavier bull calves are more difficult to handle at castration time , requiring 
more labor. Also , since testicular size has increased with body size, risk 
of infection and bleeding increases . Larger calves that are castrated may 
decline in productivity during the recovery period after castration. Some, 
though usually a small percentage, may actually die from infections during 
the recovery period. Methods of castration must be efficient , not labor 
intensive, and result in a low percentage of infections . 
Growth implants have been utilized for a number of years with good 
success . Utilization of growth implants generally represents one of the 
most cost-effective methods of increasing weight gains in beef steers that 
'Associate Professor and Resident Director, Assistant Professor, and Associate Pro-
fessor, respectively , Rosepine Research Station , Rosepine, La. 
2As ociate Professor, Department of Experimental Statistics, Louisiana Agricultural 
Experiment Station, LSU Agricultural Center, Baton Rouge, La. 
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is available to the producer. However, young , suckling beef calves gen-
erally show very little effect from implanting, with increases in perform-
ance being reported between 0-4 .5 percent (Ralston, 1978; White, 1982). 
Castration represents a management procedure which must be practical 
with regard to the individual producer' s situation. Often, bull calves 
receive a lower price at market due to the trouble, expense, and possibility 
of infection that could be caused by subsequent castration. Growth im-
plants have not been widely used by the cow-calf producer, but represent 
an efficient technology for increasing weaning weights . The objectives 
of the experiments being reported herewith were to compare different 
ages and methods of castrating calves , and the effects of growth implants 
on calf gains , growth , and sexual development. 
Experimental Procedure 
This series of three studies was conducted over a 4-year period. Seven 
to nine herds were utilized, representing both fall- and spring-calving 
cows. In previous studies at this location, fall-born, summer-weaned 
calves were 59 pounds heavier at weaning than spring-born, fall-weaned 
calves (Bagley et al ., 1987a). Calving season was used as a blocking 
factor in the current studies , because of differences in growth rates at 
various times of the year (Feazel , 1988; Morrison , 1988). Calves were 
managed within each herd for optimal weight gains and weaning weights. 
Experimental treatments were always blocked within herds on an age-of-
calf basis , and replication was accomplished using the various cow herds . 
Trial l 
Trial l was designed to compare age at castration and the use of anabolic 
growth implants on growth, gains, sexual characteristics, and body de-
velopment of suckling male beef calves. Treatments included a control 
(no implant), Ralgro3 implant, and Compudose4 implant, with calves 
either castrated at birth or at an average age of 4 months. 
Management of cattle. Crossbred fall- and spring-born male calves of 
Angus , Hereford and Brahman breeding were used to compare the effects 
of age at castration and use of growth implants on weight gains , changes 
in body characteristics , and expression of male secondary sex attributes. 
The study was conducted over a 2-year period, using a total of 228 cow-
calf pairs (male calves). Cows were in seven herd units , including three 
fall-calving and four pring-calving group . Calves in all systems were 
lRaJgro (zeranol) is a regi tered product of the International Minerals and Chemical 
Corp ., Terre Haute, Ind . 
"Compudo e (e tradiol 17B) is a regi tered product of Elanco Products Co., Indian-
apolis, Ind. 
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allowed to forward or "creep" graze, which has been shown previously 
at this location to increase weaning weights by 66 pounds (Bagley et al. , 
1987b). Calves were blocked within herds according to age, identified, 
and allotted at birth to treatments of: 1) control (no implant), castrate at 
birth; 2) Ralgro implant, castrate at birth; 3) Compudose implant, castrate 
at birth; 4) control (no implant), castrate at 4 months; 5) Ralgro implant, 
castrate at 4 months; and 6) Compudose implant, castrate at 4 months. 
Within 24 hours after birth, initial weights were taken, along with 
measurements of body characteristics, including front leg length, cannon 
bone circumference, chest circumference, body length, and calf height. 
Castration of calves at birth was by an elastrator (banding, treatments 1, 
2, and 3). The appropriate implant treatment was applied after body 
measurements and castration (as necessary) were performed. Calves were 
weighed at 4 months of age, with the remaining bull calves castrated 
using a knife (treatments 4 , 5, and 6). Immediately after castration, 
connective tissue surrounding the testicles was removed, and the testicles 
were weighed. 
Calf measurements were taken at 4 months of age, and included all 
the body characteristics measured at birth. Visual body condition scores 
based on a 9-point scale (1 = very thin, 5 = average, and 9 = very 
fat), and visual male scores based on the expression of bull- or steer-like 
secondary sex characteristics were also recorded. 
Calves receiving Ralgro at birth were re-implanted at 4 months, as 
recommended by the manufacturer. Compudose is registered by the man-
ufacturer to have an effective period of 200 days, with re-implantation 
unnecessary if implants are still intact. Upon palpation of the ears of 
calves at 4 months of age , it was determined that 8 percent of the Com-
pudose implants had been lost between birth and the 4-month weight. 
Calves having lost Compudose implants were re-implanted. Information 
from calves that lost their Compudose implants was deleted from the 
entire study. It is speculated that the Compudose implants were lost shortly 
after birth, before the incision made in the ear had healed. 
All calves were weaned at an average age of 8 months. At weaning, 
calves were assigned visual body condition scores, and various body 
measurements were again taken . Ears were palpated for the presence of 
the Compudose implants. No implants were lost from 4 months to wean-
ing. Compudose implants were surgically removed at weaning. 
Statistical analysis. The general linear models procedure from a statistical 
package (SAS, 1984) provided tests of significance and least-squares 
means for secondary sex characteristics , body measurements , weights, 
and rates of gain. The treatment arrangement was a 2 x 3 factorial , with 
castration (at birth or 4 months) , and growth implant (none, zeranol or 
estradiol) being the main effects (total df = 227). Sources of variation 
in the analysis of variance included year-herd (df = 11) , castration (df 
5 
= 1), implant (df = 2), castration x implant (df = 2) and cow index 
(df = 1) as a covariate. Interactions of year-herd x castration and year-
herd x implant were not significant, and were pooled with the error mean 
square for the final analysis. Treatment means were compared, using 
linear contrasts. Least-squares means for weaning weights of calves gen-
erated in previous parturitions were used for assigning an index for cows 
(Bagley et al. , l 987b). The index was the least-squares mean weaning 
weight of calves for a cow divided by the mean weight for all cows in 
the same management group, and ranged from .76 to 1.22. Cow indexes 
did not include calf performance during the current study. Actual ages 
and calf birth weights were tested for use as covariates, but had only a 
slight influence on reducing standard errors, and no effect on significance 
of treatment differences . Therefore, age and birth weight were not used 
as covariates in the final statistical analysis. 
In reviewing the data in the trial, there were four inferior-performing 
calves in herd 4, which were all randomly assigned to implant treatments. 
Weaning weights of these four calves were 39 percent below the herd 
average of 508 pounds. Data from these four steers were deleted from 
the analysis. However, including the remaining data from herd 4 in the 
analysis still resulted in significant interactions between herd-year, im-
plant and castration time, because implant treatments had a negative effect 
on animal performance. Removing herd 4 from the analysis and analyzing 
data from the six remaining herds (df = 158) resulted in none of the 
above interactions (Appendix A). Becau e of its atypical and inexplicable 
response to treatments, data from herd 4 were deleted from the final 
analysis . 
Trial 2 
This trial was designed to compare methods of castration (either phys-
ical or chemical) for beef calve at either birth or 4 months of age. 
Management of cattle. Nine cow herds were utilized in this study, 
including four fall-calving and five pring-calving groups. Treatments 
were assigned within blocks of four according to calf age within each 
individual herd . Treatments included: 1) physical castration (banding) at 
birth; 2) chemical ca tration at birth; 3) urgical castration (knife) at 4 
months of age; or 4) chemical castration at 4 month of age. AH calves 
received a growth implant (Steeroids) at birth . Calf measurements were 
made at an average age of 4 months. Chemical castration was performed 
at birth and at 4 month of age by injecting either I cc (birth) or 3 cc ( 4 
months) of an 88 percent lactic acid olution (Chem-Cast6) into each 
'Steeroid is a regi tered product of Bio-Ceutic Co., St. Jo eph, Mo., containing 200 
mg proge terone and 20 mg estradiol. 
6Chem-Ca t, a clero ing agent for castrating bull calves, is a registered product of 
Bio-Ceulic Co., St. Jo eph, Mo. 
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testicle using a needle and syringe. Calves were physically castrated at 
birth using an elastrator (treatment 1). Calves physically castrated at 4 
months of age were restrained, castrated with a knife , and treated with 
appropriate topical drugs to reduce the chance of infection. 
Calves were identified at birth, weighed , and assigned to treatment 
groups. Body measurements of height, front leg length , cannon bone 
circumference, chest circumference, and body length were taken at birth, 
4 months of age (average), and at weaning. Weights and body condition 
scores were also taken at 4 months and'at weaning. Fall-born calves were 
weaned in mid-July at an average age of 81/2 months , while spring-born 
calves were weaned in mid-October at an average age of 71/2 months . 
Statistical analysis. The general linear models procedure from a statistical 
package (SAS , 1984) provided tests of significance and least-squares 
means. The model included method of castration (df = 1) and age at 
castration (df = l) as the main effects , along with season of birth (fall 
or spring, df = 1) and herd within season (df = 7) . The model contained 
35 df, including interactions, and the error term contained 54 df. 
In the analysis for treatment differences , analysis of variance was used 
to analyze for secondary sex characteristics , body measurements , weights, 
and rates of gain (Appendix B) . Means were separated by the Duncan's 
Multiple Range Test (Snedecor and Cochran, 1967). 
Trial 3 
This trial was designed to evaluate the effects that using an anabolic 
growth implant at birth had on testicular development and growth , and 
the influence that growth implants administered at birth had on the sub-
sequent success of chemical castration at 4 months of age. 
Management of cattle. A total of eight cow herds was used in this study, 
with four each being fall- and spring-calving. Two outcome groups of 
calves were assigned according to age within each herd unit to receive: 
l) no implant at birth, chemically castrate at 4 months; or 2) implant at 
birth , chemically castrate at 4 months of age . Chemical castration was 
accomplished by injecting a solution containing 88 percent lactic acid 
(Chem-Cast) into each testicle. The anabolic growth implant used in this 
study was Steeroid. 
Prior to castration at 4 months of age, testicles were measured for 
length and circumference. Lactic acid was injected into each testicle by 
a technician (the same technician chemically castrated all calves). The 
amount of lactic acid used to produce approximately the same degree of 
swelling in all testicles was measured and recorded. 
Body measurements of height, condition score (1 = very thin , '5 = 
average , and 9 = very fat) , male score (percentage of calves visually 
determined to express bull-like secondary sex characteristics) , cannon 
7 
bone circumference, front leg length , chest circumference, and body 
length were measured at 4 months and at weaning. An additional weight 
measurement was made at an average age of 5 months. 
Statistical analysis. The general linear models procedure from a statistical 
package (SAS, 1984) provided tests of significance and least-squares 
means . The model contained 13 df, with treatment (df = I; either implant 
or no implant at birth), herd (df = 6), and treatment x herd interaction 
(df = 6). The error term contained 72 df. Variables measured and ana-
lyzed for at birth, 4 months, and weaning included cannon bone circum-
ference, front leg length, chest circumference, body length, height, and 
weight. Condition score, male score, total gain, and rate of gain were 
measured at 4 months and at weaning. Measurements of testicular length 
and circumference, amount of lactic acid used in each testicle, and total 
lactic acid required to effect castration were analyzed (Appendix C). 
Duncan's Multiple Range Test (Snedecor and Cochran, 1967) was used 
for the means separation test. 
Results and Discussion 
Trial 1. Testicular weights of calve castrated at 4 months of age (Table 
1) were greater (P<.05) for non-implanted calves when compared with 
Tobie 1.-Leost-squares means for weight of testes and male scores for secondary 
sex characteristics--Trial l 
Treatment 





None vs implant 
Rolgro vs Compudose 





None vs implant 

























'Connective tissue was removed immediately following castration and testicles weighed fresh . 








3Mole scores ore the percentage of calves expressing visual bull-like oppeoronce. Castration age x 
implant interaction (P< .05) . 
'Planned linear contrasts: NS = nonsignificont. (P>.05). 
*P<. 05. 
** P< .01 . 
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calves receiving Ralgro and Compudose. Implanting suckling bull calves 
with Ralgro has been reported to decrease testicular development (Ral-
ston, 1978). However, Ralgro had no effect on testicular weight of bulls 
implanted after weaning (Ford and Gregory, 1980; Gregory and Ford, 
1983). This would indicate that Ralgro can mask the influence of testos-
terone, but is not capable of reversing its effects on testicular size and 
secondary sex characteristics . However, researchers have reported that 
implanting intact bulls does reduce aggressive male behavior (Vanderwert 
et al., l 985a). 
Visual male scores estimating the percentage of calves exhibiting male 
secondary sex characteristics showed that calves castrated at birth had 
lower (P<.05) male scores than those castrated at 4 months (22 vs 55 
percent, respectively). Bull calves castrated at 4 months of age and not 
implanted had higher (P<.05) male scores (74 percent) at 4 months of 
age than calves implanted with Ralgro (42 percent) and Compudose (50 
percent). The anabolic implants did suppress the expression of visual 
male secondary sex characteristics. Testosterone is responsible for the 
expression of male secondary sex characteristics, and its production is 
reduced by implanting with Ralgro (Elsasser et al., 1983; Juniewicz et 
al., 1985; Gray et al., 1986; Silcox et al., 1986). 
The body characteristics of chest circumference and body length at 4 
months and at weaning, and cannon bone circumference at 4 months of 
age were not affected (P> .05) by age at castration or growth implant 
(Table 2). Cannon bone circumference of implanted calves was greater 
(P<.05) at weaning as compared with non-implanted steer calves. Front 
leg length (P<. 01) and height (P<. 05) of steers were greater for non-
implanted as compared with calves implanted with Ralgro and Compu-
dose. (See Appendix D for individual treatment means .) Adrenal gland 
weight (Rothenbacher et al., 1975) and cortisol production (Wiggins et 
al. , 1976) are increased with Ralgro implants. Increased cortisol levels 
have been shown to reduce the synthesis of chondroitin sulfate in cartilage 
(Wangsness et al. , 1981), which would reduce bone growth. Animals 
implanted with Ralgro have been shown to have increased skeletal ma-
turity and smaller femur dimensions (Gray et al. , 1986). Apparently, both 
Ralgro and Compudose are being recognized as an estrogen by the animal, 
which has been reported to cause epiphyseal plate fusion and to accelerate 
skeletal maturity (Hafs et al. , 1971). 
Calf weights , gains, and condition scores were not affected by age at 
castration (Table 3) . It has been reported that bulls grow 5 percent faster 
than steers from birth to weaning (Bratzler et al. , 1954; Marlowe and 
Gaines , 1958). In this study , bulls gained 3 percent faster than steers 
from birth to 4 months of age, but results were not statistically significant 
(P = .2). 
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Table 2.-Least-squares means for growth characteristics as aff.ected by age at castration and growth implant-Trial l 
Front Chest Cannon bane 
Height leg length Body length circumference circumference 




4 ma 37.3 






None vs implant 
Ralgro vs Compudose NS 
SE ' . 1 
'Standard error of the mean. 












20.9 40.7 48.8 4S .9 SS.2 S.7 6.S 
20.8 41.1 48.6 46.3 SS.4 S.7 6.S 
.OS .2 .2 .2 .1 .OS .OS 
21.3 40.7 48 .S 46.3 SS .6 S.7 6.4 
20.6 41.1 48.9 4S .9 SS.1 S.7 6.S 
20.S 40.7 48.6 46. 1 ss. 1: S .7 6.S 
NS NS NS NS NS 
NS NS NS NS NS NS NS 
.1 .3 .2 .3 .3 .OS .03 
....... 
...... 




Weight, lb 283 .6 
Gain, lb3 209.5 
Average daily gain, lb l.60 
Condition score 5.6 
Weaning' 
Final weight, lb 523.4 
Gain, lb 453 .2 
Average daily gain, lb l.63 
Gain, 4 mo to weaning 3, lb 238.9 
Daily gain, 4 mo to weaning l.65 
Condition score 6.0 
'Standard error of the mean. 
'Planned linear contrast. NS = nonsignificant. 
"Weight minus birth weight. 
'Average age of calves at weaning was 8 mo. 
*P<.05. 
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443.5 461.3 
l.58 l.65 















































Calf weights at 4 months of age were not affected (P> .05) by growth 
implants, but daily gains of calves receiving implants were higher (P< .05) 
than controls (1.64 vs 1.56 pounds per day) , which represented a 5 percent 
increase in performance (Table 3) . Weaning weights (P< .05), total gains, 
and daily gains from birth to weaning, and from 4 months to weaning 
were increased (P< .01 ) with growth stimulants . Total gains for calves 
that received either Ralgro or Compudose were 4.0 percent and 6.8 
percent higher from birth to weaning, and from 4 months to weaning, 
respectively, than controls . (See Appendix E for individual treatment 
means.) These data, including the lack of differences in calf weights at 
4 months of age for implanted and non-implanted calves, would indicate 
that growth stimulants were more effective in older calves. Other re-
searchers have reported increased gains of implanted suckling calves to 
be only in the range of 0-4.5 percent (Ralston , 1978; White, 1982; Silcox 
et al. , 1986), as compared with increa es of 9-15 percent with stocker 
and finishing steers (Perry et al. , 1970; Wilson et al. , 1972; Turner et 
al., 1982). 
Results indicate that the common practice of castrating calves at birth 
did not significantly reduce suckling calf performance as compared with 
delaying ca tration until 4 months of age, but late-castrated calves did 
tend (P> .05) to be heavier. Calves not receiving a growth stimulant were 
taller (P<.01), with longer (P< .05) front leg compared with calves 
implanted with Ralgro or Compudo e. Calf gains from birth to 4 months 
showed a smaller po itive effect from implanting than from 4 months to 
weaning. The additional 18-pound increase in weaning weight of im-
planted calve would re ult in a net increa e to beef producers of ap-
proximately $13 per steer. Thi could have a significant impact on the 
Louisiana beef cow herd of 620,000 head . 
Trial 2. This trial utilized 98 male calve to evaluate two methods of 
ca tration (either chemical or phy ical) at two ages (birth and 4 months) . 
No difference in initial calf body characteri tic mea urements were seen 
between calve at birth a they were allotted to treatments, indicating 
that animals were similar at the initiation of the trial (Table 4). The 
econd et of growth and developmental mea urements was taken when 
calves were an average of 4 month of age. Age at ca tration or method 
of castration did not influence the body mea urement of either cannon 
bone circumference, front leg length , che t circumference or body length, 
both at 4 month of age and at weaning. Thi agree with the results of 
trial I of thi tudy , which indicated that age at castration did not affect 
body characteri tic development. 
Other re earcher (Field , 1971 ; Seideman et al. , 1982) had reported 
intact older male were larger-framed and contained a greater amount of 
mu cling. However, calve not ca trated until 4 month of age did show 
higher (P< .05) male core than did calve ca trated at birth (55 vs 29 
12 
Table 4.-5.Effects of age and method of castration on body characteristics of suckling 
beef calves--Trial 2 
Comparison 
2 
Costrate Castrate Chem- Conventional 
Item at birth VS at 4 mo Cast vs castration SE' 
Birth 
Cannon bone, in 4 .6 4.7 4.7 4.7 .04 
Front leg length, in 14.7 14.9 14.7 14.9 .1 
Chest circumference, in 28.7 28.8 28.7 28.9 .2 
Body length, in 24.6 24.7 24.6 24.6 .2 
4 months 
Cannon bone, in 6.0 6.1 6.1 6.1 .08 
Front leg length, in 19.7 19.9 19.8 19.8 .2 
Chest circumference, in 48.4 47.3 48.5 47.1 .9 
Male score, pct' 292 553 46 48 1.0 
Weaning' 
Cannon bone, in 6.8 6.7 6.8 6.8 .08 
Front leg length, in 22.0 21.7 21.9 21.9 .2 
Chest circumference, in 56.1 55.8 56.1 55.7 .8 
Body length, in 51.5 51.0 51.3 51.3 .7 
'Calves were visually scored as 0 = steer, 1 = bull. A higher percentage score represents a greater 
frequency of bull-like calves. 
"'Means in the some row within a comparison with different superscripts differ (P< .05). 
'Measurements were taken from fall-born, summer-weaned calves only. 
percent, respectively). The relatively low percentage (55) of male calves 
expressing bull-like characteristics agrees with the figures obtained in the 
first trial of this study for calves which had been implanted. In the previous 
study, scores for male calves implanted with either Ralgro or Compudose 
were 42 and 50 percent, respectively. The use of growth implants has 
been shown to reduce the expression of male secondary sex characteristics 
as judged visually (Vanderwert et al., 1985a, 1985b). Implants have been 
shown to reduce testicular development in suckling bull calves (Corah et 
al., 1979). All calves in this study did receive anabolic implants at birth. 
(See Appendix E for individual treatment means.) 
Calf weights at 4 months of age (Table 5) were not significantly (P> . 05) 
influenced by age at castration or method of castration. (See Appendix 
G for individual treatment means.) Generally, delaying castration from 
birth to 4 months of age resulted in slightly heavier weights at 4 months, 
205 days and at weaning. Other researchers have reported that bulls gain 
5 percent faster than steers (Bratzler et al., 1954; Marlowe and Gaines, 
1958). However, in trial 1 of this study, that magnitude of gain was not 
seen (3 percent increase to 4 months of age), partially due to the effects 
of growth implants increasing performance. It is speculated that part of 
the reduction in gains resulting from castrating at birth was overcome by 
the increased performance resulting from the use of implants. Anabolic 
13 
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al birth vs ot 4 mo 
Birth 
Weight, lb 76.9 76.6 
Height, in 27.6 28.1 
4 months 
Weight, lb J..41.5 J..45 .1 
Height, in 39.2 39.7 
Condition score' 5.8 5.7 
Doily gain, lb> 1.75 1.85 
205-doy 
Weight, lb '80.0 '85.3 
Weaning 
Weight, lb 596.9 609.6 
Height, in « .3 « .9 
Condition score 6.0 6.0 
Doily gain 
4 mo to weaning 1.79 1.85 
Birth lo weaning 1.89 1.93 
'Standard error of the mean. 
' Based on a 9-point visual scale w+-e 1 = very thin, 5 = <JVel"oge and 9 = very fat . 











































growth hormones, such as the ones used in this series of studies , have 
been shown to mimic the mode of action of the intact testicles (Galbraith 
et al., 1978; Baker and Arthaud , 1972). 
Method of castration, either by physical means (banding at birth and 
using a knife at 4 months) or by chemical means (Chem-Cast) did not 
influence animal performance. Choice of castration method at birth should 
be made based on personal preference. Some who castrate at birth prob-
ably use an elastrator for banding, which is effective and inexpensive. 
Castration at 4 months or beyond presents more of a problem from a 
management standpoint, and represents a time when castration is more 
frequently performed. Castrating with a knife results in more labor re-
quirements , due to the size of the calves and an increased infection rate. 
Infection rate appears to be dependent upon calving season. In the current 
study, relatively few infections were noted in fall-born calves, which 
were castrated at an average age of 4 months in mid-January. Infection 
rates ran about 25 percent for spring-born calves , which were castrated 
at an average age of 4 months in mid-June. Flies are much more of a 
problem in the summer (mid-June) than in the winter (mid-January), 
resulting in more infections. 
Chemical castration using lactic acid proved to be at least 95 percent 
effective , tending to be most effective in younger calves. Of the few 
instances where chemical castration was not completely satisfactory, the 
problems seemed to occur when the compound was injected into a testicle 
which failed to swell. In cases where the technician could feel the testicle 
swell , the castration procedure was successful. In the unsuccessful cases , 
either the needle was put all the way through the testicle , or the testicle 
ruptured, allowing the lactic acid to escape from the testicle. This resulted 
in only a partial necrosis of the testicle. 
Subsequent to the study, we have had further experience with the use 
of Chem-Cast (lactic acid) on larger calves. With calves 5-6 months of 
age, results have been variable and generally disappointing. Over one-
third of the attempts at chemical castration with calves over 5 months 
have been unsuccessful. Further, because of tissue damage in the area 
surrounding the testicle, second attempts at castration by knife have been 
almost impossible . The partially necrosed testicle was adhered to the wall 
of the scrotum. These adhesions required sharp dissection of the tissue 
between the testicle and internal wall of the scrotum, or complete removal 
of the scrotum. Either process is time-consuming , resulting in relatively 
large blood losses , and appears to greatly increase the chance of infection. 
Trial 3. Half of the calves selected at random received Steeroid implants 
at birth, while the other half served as controls . All calves were castrated 
using Chem-Cast (88 percent lactic acid) at 4 months of age (Table 6). 
Calves receiving the Steeroid implant had higher (P< .05) body condition 
scores and lower (P< .05) male (bull) scores than did non-implanted steers 
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Table 6.-lnfluence of an anabolic growth stimulant on body characteristics and 
testicular development-Trial 3 
Treatment' 
No Steeroid 
Item implant implant2 
Four months of age 
Height, in 39.6 39.6 
Condition score 5.5' 5.8' 
Mole score, pct" 85.7' 58.7' 
Testicular circumference, mm 17.4' 14.2' 
Testicle length, mm 69.7' 51.0S 
Lactic acid required, ml 12.5' 7.8' 
Cannon bone, in 6.1 6 .1 
Front leg length, in 19.8 19.6 
Chest circumference, in 48.6 49 .0 
Weaning 
Height, in 45 .0 44.8 
Condition score 5.8 5.9 
Cannon bone, in 6.9 6.9 
Front leg length, in 21.8' 21.65 
Chest circumference, in 58 .0 58.0 
Body length, in 51.8 52.2 
Change from birth to 4 mo 
Height, in 11.9 11.9 
Front leg length, in 5 .2' 4.9' 
Change from 4 mo to weaning 
Height, in 2.1 2.0 
Condition score .24 .06 
Front leg length, in 1.9 1.9 
'All calves were castrated at an average age of 4 mo. 
2Steeroid is a mixture of progesterone and estrodiol with on effective payout of 150 days. 
3Stondord error of the mean. 






















6Higher percentage score indicates o greater occurrence of bull-like visual secondary sex characteristics. 
at 4 months of age. Steers have been reported to produce more body fat 
and less lean tissue than bulls (Prescott and Lamming, 1964; Arthaud et 
al. , 1969; Arthaud et al. , 1977). The administration of anabolic growth 
implants to bull calves diminishes the effects of intact testicles, primarily 
through the reduction in testosterone production (Elsasser et al. , 1983; 
Juniewicz et al. , 1985; Gray et al. , 1986). The effects of growth implants 
on testosterone production would also explain the lower (P<.05) male 
score for implanted, as compared with non-implanted calves. Since an-
abolic growth hormones tend to mimic the action of intact testicles (Gal-
braith et al., 1978; Baker and Arthaud , 1972), very little additive response 
would be anticipated in terms of overall performance from implanting 
intact males. 
Calves administered growth implants had testicles with smaller (P< . 05) 
testicular circumferences (14.2 vs 17.4 cm, respectively) which were also 
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shorter (P<.05) in overall length (51.0 vs 69.4 cm, respectively), as 
compared to bull calves serving as controls which received no implants 
(Table 6). The larger testicles of the non-implanted calves required more 
(P< .05) lactic acid to obtain the same degree of swelling than did the 
implanted calves with smaller testicles. Adverse reactions, such as ex-
tensive swelling of the scrotum, were observed following the use of higher 
levels of lactic acid. The adverse reactions were short-lived, and calves 
appeared to return to normal in 3-4 days. 
In agreement with results from trial 1 in this series of studies , implanted 
calves in trial 3 had shorter (P<. 05) front legs at weaning than non-
implanted calves . These results are in agreement with other researchers 
(Wiggins et al., 1976; Wangsness et al., 1981; Gray et al. , 1986). No 
other differences in body measurements were observed. 
Calf weight gains from birth to 4 months of age were similar (P> .05) 
for implanted and control calves, but implanted calves were slightly 
heavier (7 .3 pounds at 4 months, Table 7). Calf gains and daily gains 
from 4-5 months of age were higher (P<.05) for implanted calves when 
compared with controls. These results agree with those presented earlier, 
where the magnitude of response to implants increased with larger steers 
(Ralston, 1978; White, 1982; Perry et al., 1970; Wilson et al ., 1972). 
However, in trial 3 (Table 7) the gains of calves were similar from 5 
Table ?.-Influence of growth implant on suckling beef calves castrated at 4 months 
of age-Trial 3 
Treatment' 
No Steeroid 
Item implont implant' SE' 
------------------- lb --------------------
Weight' 
4 mo of age 359.6 366.9 6.2 
5 mo of age 421 .0 432.8 6.4 
Weaning 622.2 630.3 9.8 
Gain 
Birth to 4 mo 293.2 297.4 6.1 
4moto5mo 64.8• 69.66 3.2 
4 mo to weaning 272.9 273.9 7.0 
Birth to weaning 566.0 571.3 9.1 
Daily gain 
Birth to 4 mo 2.04 2.08 .03 
4moto5mo 2.0P 2.156 .04 
4 mo to weaning 2.24 2.24 .06 
Birth to weaning 2.14 2.16 .03 
'All calves were castrated at an average age of 4 months. 
2Steeroid is a mixture of progesterone and estradiol with an effective pay-out period of 150 days. 
3Standard error of the mean. 
' Bady weight minus birth weight . 
>.•Means in the same row with different superscripts differ (P< .05). 
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months to weaning . This may be explained by the fact that the effective 
period of Steeroid is 150 days (manufacturer' s recommendation). This 
period would have been from approximately birth to the 5-month weight. 
Therefore , it should be expected that the growth implant was no longer 
effective in improving weight gains past 5 months of age. 
Conclusions 
In these studies, age and method of castrating bull calves had little 
influence on animal productivity where castration was performed at either 
birth or 4 months of age . In Louisiana markets, these young, lightweight 
bull calves are not always discounted in price. However, older and larger 
bull calves have a greater risk of problems associated with castration, 
including blood loss and infections , and are more difficult to restrain due 
to their size. The series of studies reported in this publication evaluated 
different ages at castration, the use of growth implants in suckling bull 
and steer calves , interaction between implants and castration, and methods 
of castration. 
Delaying castration from birth to 4 months had only a slight (P> .05) 
influence on animal performance, with intact males being slightly heavier 
at 4 months and at weaning than castrated males. From these studies, it 
would appear that the decision of whether to castrate at birth or 4 months 
of age should be based on personal preference and labor availability. 
Banding calves at birth is very simple and almost 100 percent effective. 
However, this can only be practiced when calves are checked closely at 
birth, which does not always occur in commercial herds . 
Growth implants increased the rate of gain and weaning weights of 
suckling male calves . Growth implants and the testicles of young calves 
tend to act in a similar manner, which results in very little benefit from 
implanting a bull calf. Implants reduced testicular development of bull 
calves and the expression of secondary sex characteristics. Implants also 
reduced front leg length and body height at 4 months and at weaning. 
While overall height of males may not be a factor in commercial herds, 
it can be critical in selecting herd bulls and show steer prospects. Also, 
implanted calves generally exhibit a " sloped rump," which has no bear-
ing on the value of a commercial animal , but is a negative aspect in show 
steers. 
There appeared to be no differences in type of growth implant, with 
all implants producing similar results when used according to manufac-
turer's suggested practices. Again, it would appear that choice of implant 
should be based on personal preference, cost, and availability. 
Using Chem-Cast (lactic acid) as a chemical castration agent appears 
to be an effective means of castrating male calves , both at birth and at 
4 months of age . As reported , the results on calves older than 4 months 
were variable and not always successful. There would appear to be little 
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reason to use Chem-Cast on baby calves in lieu of banding. Banding is 
safe, effective, and economical. 
Chem-Cast did offer an advantage in castrating the older, 4-month-old 
bull calves. Using Chem-Cast resulted in less labor requirements, and 
was completely effective in 95 percent of our attempts. Castrating these 
4-month-old calves with a knife resulted in more labor requirements, took 
longer to accomplish, and resulted in several cases of primary infections. 
Infection in fall-born calves castrated in late January was very unusual, 
but approximately 25-30 percent of the spring-born calves castrated in 
June showed evidence of at least minor primary infections. 
In the final study, administering growth implants at birth resulted in 
slightly improved animal performance, and did reduce testicular devel-
opment resulting in less Chem-Cast being required to affect castration. 
In summary, age at castration (birth or 4 months) had only a minor 
impact on growth rates of male calves from birth to weaning. Growth 
imphµ1ts were generally effective, usually having a more pronounced 
effect as calves were implanted at an older age. While either physical or 
chemical castration was effective on bull calves shortly after birth, chem-
ical castration was easier, and resulted in fewer infections with 4-month-
old calves than castration with a knife. Implants decreased testicular 
development, resulting in a reduction of male secondary sex character-
istics. Growth implants would not be recommended for usage with bull 
calves to be retained as potential breeding animals. 
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Append1x A.-Analysis of variance for weaning weights of calves--Trial 
Degrees of Sums of 
Source rreedom squares Probability 
Total 158 183,214.2 
Model 16 123,878.8 .0001 
Year-herd 10 91 ,091 .1 .0001 
Castration 1 823.4 .1626 
Implant 2 2,297.4 .0674 
Castration * Implant 2 2,673.0 .1324 
Index 26,994.0 .0001 
Error 142 59,335.4 
Contrast 
None vs Implant 2,385.4 .0182 
Appendix 8.-Analysis of variance for weaning weights of calves--Trial 2 
Degrees of Sums of 
Source rreedom squares Probability 
Total 89 860,428.9 
Model 35 621 ,082.2 .0001 
Season 1 163,297.2 .0001 
Herd (Season) 7 335,021 .9 .0001 
Castration age 1 510.4 .74 
Castration method 1 3,030.4 .41 
Age. Method 1 369.2 .n 
Season * Age * Method 24 4,952.2 .36 
Error 54 239,346.7 
Appendix C.-Analysis of variance for weaning weights of calves--Trial 3 
Degrees of Sums of 
Source fTeedom squares Probability 
Total 85 699,314.0 
Model 13 417,266.1 .0001 
Castration method 1 553.3 .71 
Herd 6 392,557.2 .0001 
Method • Herd 6 24, 155.6 .41 
Error 72 282,047.8 
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Appendix D.-least-squares means for growth characteristics as affected by age at castration and growth i
mplant-Trial 1 
Front Chest Cannon bone 
Height leg length Body length circumference circum
ference 
Treatment 4 mo Weaning 4 ma Weaning 4 mo We
aning 4 ma Weaning 4 mo Weaning 
------------------------------------------------- ... -----------------------------in --------------------------------------------------------------------------------
Castrate at birth 
No implant 37.4 43.2 18.8 21.2 40.3 48.4
 45.7 55.2 5.7 6.3 
Ralgro 37.8 42.9 18.6 20.8 41.1 49.1 
45.6 55.6 5 .7 6.6 
Compudose 36.6 42.2 18.3 20.6 40.1 48.4
 45.2 55. 1 5.6 6.4 
SE' .3 .2 .1 .1 .5 
.4 .4 .4 .07 .05 
Castrate at 4 mo 
No implant 37.6 43.5 18.8 21.2 40.9 
48.5 46.1 55.6 5.8 6.5 
Ralgro 36.9 42.4 18.4 20.5 41.2 
48.7 45.7 54.9 5.6 6.4 
Compudose 37.3 42.4 18.4 20.5 40.9 
48.9 46.2 55.4 5.7 6 .6 
SE' .3 .2 .1 .1 .5 
.4 .5 .4 .07 .05 
N 
W 'Standard error of the mean. 
Appendix E.-Least-squares means for calf production characteristics as influenced by age at castration and growth implant-Trial 
Treatment 
Castrate at birth Castrate at 4 mo 
No No 
implant Ralgro Compudose SE' implant Ralgro Compudose SE' 
4 months 
Weight, lb 279.7 290.1 280.6 7.6 291.8 288.2 298.5 7.7 
Gain, lb 200.2 216.6 205.5 7.9 213.4 208.3 223.4 7.9 
Daily gain, lb 1.54 1.63 1.64 .04 1.60 1.62 1.68 .04 
Condition score 5.5 5.7 5.7 . 12 5 .5 5.6 5.8 . 12 
Weaning 
Final weight, lb 509.2 540.1 520.8 8.8 521 .7 528.4 544.3 8.6 
Gain, lb -437.5 "'69 . 7 452.1 9.2 449.6 452.8 -470.3 9.2 
N Daily gain, lb 1.58 
1.68 1.65 .03 1.60 1.63 1.68 .03 
~ Gain, lb 
-4 mo to weaning 1.56 1.71 1.64 .04 1.58 1.62 1.67 .04 
Condition score 5.9 6 .1 6.1 .1 6.1 5.9 6 .2 .1 
'Standard error of the mean. 
N 
Vi 
Appendix F.-Effects of age and method of castration on body characteristics of suckling beef calves--Trial 2 
Treatment 
Item 
Band at Chem-Cast Castrate 
birth at birth at 4 mo 
Birth 
Cannon bone, in 4 .7 4.7 4 .6 
Front leg length, in 14.8 14.6 15.0 
Chest circumference, in 28.9 28.6 28.9 
Body length, in 24.5 24.6 24.7 
4 months 
Cannon bone, in 6.0 6.1 6. 1 
Front leg length, in 19.7 19.7 20.0 
Chest circumference, in 47.2 48.0 47.2 
Male score, pct' 32 45 64 
Weaning2 
Cannon bone, in 6.9 6.7 6.7 
Front leg length, in 22.3 21.8 21.5 
Chest circumference, in 56.5 55.7 55.0 
Body length, in 51.7 51.3 50.8 
'Calves were visually scored as 0 = steer, l = bull. A higher percentage score represents a greater propensity for bull-like characteristics. 
2Measurements were taken from fall -born, summer-weaned calves only. 
Chem-Cast 













Appendix G.-Effects of age and method of castration on performance characteristics of suckling beef calves--Trial 2 
Treatment 
Bond at Chem-Cast Castrate Chem-Cast 
Item birth at birth at 4 mo at 4 mo 
Birth 
Weight, lb 76.2 n .7 75.6 n .6 
Height, in 27.8 27.4 28.2 28.1 
4 months 
Weight, lb 334.1 348.8 338.7 344.3 
Height, in 39. 1 39.3 39.6 39.5 
Condition score' 5.9 5 .8 5.6 5.7 
Daily gain, lb2 1.81 1.75 1.88 1.82 
205-day 
Weight, lb 476.4 483.4 485.4 485.1 
Weaning 
N Weight, lb 594.8 599.0 612.4 606.9 
0\ 
Height, in 44.4 44.3 44.9 44.9 
Condition score 6 .2 5.9 6.0 6. 1 
Daily gain 
4 mo to weaning 1.83 1.74 1.89 1.82 
Birth to weaning 1.89 1.90 1.94 1.92 
'Based on a 9-point visual scale where 1 = very thin, 5 = average, and 9 = very fat . 
'Gain from birth to 4 mo of age. 
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